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yflK 576.895.425 : 591.434 

yJibTPACTpy ktypa cpe^heh khdikh 
H BKCKPETOPHOrO OPrAHA rOJIOftHEIX JIHHHHOK 
HIRSUTIELLA ZACHVATKINI (T ROMBIC U LI DAE) 

A. E. IIIaTpoB 

B CTaTLe paccMOTpeHH ocHOBHue npHHgmiH opraHH3an,HH h AmjxJepeHgHagHH KnmeHHHKa 
y tojio^hhx jihhhhok KpacHOTeJiKOBoro KJienja H. zachvatkini. IIoKa3aHo, hto npopecc (j)opMHpoBa- 
hhh KnmeHHoro anHTeJiHH y hhx OTJiHvaeTca hh3Koh $yHKn,HOHajn>HOH HHTerpnpoBaHHocTLio. 

CTpoeHne cpe^Heii khiiikh y tojioahbix jihhhhok anapH^opMHBix KJiemen paHee 
cnepnajiBHo He nccjieflOBajioct. J{o HacTompero BpeMemi ocTaiOTCH He BnojiHe 
hchhmh BonpocH o cocTaBe 3M6pHOHajibHoro >nejiTKa h ero pajiBHeinneH cypbSe 
nocjie BHjiynjieHHH jihhhhok, a Taione — 06 HCTommKax h npopeccax (jmpMnpoBa- 
hhh ji;e$HHHTHBHoro KnmeuHoro anuTejiHH. Cypn no HMeiompMCH otpbibohhbim paH- 
HHM, B KHHieHHHKe TOJIBKO UTO BBIJiynHBHIHXCH JIHUHHOK H3yueHHBIX npepCTaBHTe- 
jien Kan aKapncJopMHBix, Tan h napa3HTH$opMHBix KJieipeH, oTjrauaioipHXCH upe3- 
BBinaiiHBiM SnojiorHqecKHM pa3Hoo6pa3neM, copepumTcn ocTaTKH 3M6pnoHajiBHoro 

>nejiTKa (Baraep, 1894; 3ajieHCKHii, 1869; Aeschlimann, 1958; Hafiz, 1935; Hughes, 
1950; Klumpp, 1954; Langenscheidt, 1958). KpoMe toto, mo>kho nojiaraTB, uto kh- 
meHHBiii annTejiHH y hhx He npepcTaBjineT oKOHuarejiBHo c$opMHpoBaHHBin h ^h$- 
$epeHn,npoBaHHBiH anHTejraajiBHBiH njiacT (BarHep, 1894; Hafiz, 1935; Klumpp, 
1954, h pp.). 

PaHee (IIIaTpoB, 1984) HaMH HCCJiepoBaHa mnpeBapHTejiBHan cncTeMa nHTaio- 
m,nxcH jihhhhok KpacHOTejioK H . zachvatkini n Neotrombicula pomeranzeui — op- 
hhx H3 BBicmnx h BBicoKocneipiajnmHpoBaHHBix npeflCTaBHTejieii aKapn<|)opMHBix 
KJiem,eH, h paccMOTpeH npopecc hx mnpeBapemiH, OTJinuaioipHHCH, opHaKo, hh3koh 
$yHKn;HOHajiBHOH HHTerpnpoBaHHocTBio. noaTOMy ocoSbih HHTepec npepcTaBjmeT 
H3yneHne oprammapnH KHineuHHKa y jihuhhok, eipe He npHKpennBmnxcH k xo3h- 
HHy h He npHCTynHBinnx k nepeBapnBaHHio nnm,n. 

MATEPHAJI H METO^EI 

rojio^HBie jihhhhkh nepBoii jiaSopaTopHon reHepapnn SpajracB H3 peryjmpHo 
B03o6HOBjmeMOH copepnmipeHCH HaMH KyjiBTypBi KJieipeH H . zachvatkini , cSopai 
HamrraBniHXCH jihhhhok kotopbix ocyipecTBjiHiOTCH c pBmuix nojieBOK b Jlemmrpap- 
CKOH H nCKOBCKOH o6jI. HeoSxOpHMO OTMeTHTB, UTO HHpHBHpyaJIBHBie CpOKH BBI- 
jiynjieHHH jihuhhok H3 pa3H0BpeMeHH0 oTKJiapBiBaeMBix ann, BapBnpyiOT b upe3- 
BHuaiiHo mnpoKHx npepejiax — ot 40 — 60 po 109 pHeh (Simonova, 1983) h ot 22 
po 77 pHeii (b cpepHeM 46 pHeii, no HamiM HeonySjiHKOBaHHBiM paHHBiM). 

CpHKcnpoBajiH pejiBix aKTHBHBix jihuhhok Ha 4 —6-h h Ha 15—25 -h phh nocjie 
BHjiynjieHHH b 2 %-hom pacTBope rjiiOTapoBoro ajiBpernpa Ha 0.1 M $oc$aTHOM 
6y$epe (pH 7.2—7.4) 2 u c nocjiepyioipeH npoMBiBKoii b tom me 6y$epe c caxapo3oii 
(6.85 %). noCT(|)HKCHpOBaJIH B 1 %-HOM paCTBOpe neTBipeXOKHCH OCMHH Ha 0.1 M 
^)oc(|)aTHOM 6y$epe c caxapo3oii (8.56 %) 1.5—2 u. cpHKcapnio h nepBBie 3TanBi npo- 
boakh ocym,ecTBjiHJin b xojiopnjiBHHKe. 3ajiHBKy npoBopnjra uepe3 cnnpTBi B03pa- 
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cTaiomefi KOHi^eHTpai^HH h arjeTOHBi b cMecb cmoji apaa^HT. B npon,ecce npoBo^KH 
odbeKTBi Bti^ep>KHBajiii b Hacbini,eHHOM pacTBope ypaunji-arjeTaTa b 70 %-hom 
cimpTe 16 a, a Tanrae b 0.5 %-hom pacTBope $oc<|)opHo-BOJib(J)paMOBOH khcjiotli 
b 100 %-hom cnnpTe 20 mhh. 

IIojiyTOHKHe h yjibTpaTOHKHe cpe3H npnroTOBJiajiH Ha yjibTpoMHKpoTOMe 
LKB-III, KOHTpacTHpoBajiH HiHTpaTOM CBHHu;a no PeiiHOJib/iicy (Reynolds, 1963), 
npocMaTpHBajm h $oTorpa$npoBajin b ajieKTpoHHOM MHKpocKone Tesla BS-500. 
IIojiyTOHKHe cpe3bi OKpaniHBajm TOJiyn^iiHOBbiM chhhm h H3yaajra b o6bihhom cBe- 
TOBOM MHKpOCKOne. 

PE3yJILTATbI 

Cpe/pian KHHiKa rojio^HBix jihhhhok H . zachuatkini nMeeT KOH^nrypai^nio, onn- 
caHHyio paHee (IlIaTpoB, 1984), ho o6pa30BaHa He flH^^epeHpnpoBaHHBiM 3nnTe- 
jineM, a ijejmKOM BBinojmeHa KpynHUMH KJieTKaMH c pbixjioh chjibho BaKyoJiH3Hpo- 
bbhhoh n,HTonjia3MOH (pnc. 1; 2, 7, 2 ; cm. bkji.). rpaHmi,H coce^HHx KjieTOK npenMy- 
H^eCTBeHHO HepOBHBie, HHOr^a TpyflHO pa3JIHaHMBI H He HMeiOT HHKaKHX COe^HHHTeJIb- 
hbix KOMnjieKcoB. HeninpoKne Me>KKJieToaHBie npoMeasyTKH o6Hapy>KHBaioTCH 
pe^KO. 



Pnc. 1. CxeMa ajieKTpoHHO-MHKpocKonnHecKOH opraHH3aijim yaacTKa cpeflHea khihkh rojioflHHX 
jihhhhok B . zachuatkini Ha 15 — 25 -h ahh nocjie BHJiynJieHHH. 

ae — ayTO$arHHecKaH BaKyojib, Jim — jiaMejiJinpHoe Tejio, jwk — Mume^Han KJieTKa, Mm — mhtoxohjiphHj. 
cm — ocTaTo^Hoe Teno, nrt — npocBeT khihkh, cm — cnoHCToe Tejio, ckk — aiiHTejiHajrbHaHKHme^HaH KJifcTHa, 
one — 0jieKTpOHHonpO3paqHaH BaKyojib, ap — ajieMeHTbi aHfloiuiaSMaTH^ecKoro peTHKVJiyMa, a — H,n;po, ha — 

HflpbmiKO. 


B cpe^HHHBix oSjiacTHx n,eHTpaJibHOH aacra khhikh h ^Byx ee 3a^HHx JionacTeii 
HHor^a y^aeTca bbihbhtb 6ojiee 3HaaHTejibHBie npoMe?KyTKH Me>K^y KJieTKaMn, 
HMeion],He HenpaBHjibHBie oaepTaHHa, — ^opMnpyioniiHHca npocBeT KHineaHHKa 
(pnc. 2, 2). B Hero MoryT B^aBaTbca bbipoctbi kjictok, npno6peTaion],He xapaKTep 
HeynopaflOHeHHBIX MHKpOBOpCHHOK. y OT^eJIbHBIX H3 H3yaeHHBIX JIHHHHOK Ha 

15—25-ii ahh nocjie BHJiynjieHHa npocBeT b HenoTopbix aacTax cpejjHeii khhikh, 
KaK h anHTejiHii, 6 hjih hohth nojiHOCTbio c^opMHpoBaHBi (pnc. 2, 3 ). B nepe^He- 
jiaTepajibHBix ^HBepTHKyjiax npocBeT KHineaHHKa npaKTHaecKH Bcer^a ^H(J)(|)epeH- 
ipapyeTca. Y H3yaeHHBix jihhhhok na 4— 6-h jjhh nocjie BbuiynjieHHa npocBeT He- 

B03M07KH0 6bIJIO o6Hapy>KHTb. 

Ba3ajibHaa H,HTonjia3MaTHaecKaa MeMdpaHa KHineaHBix KjieTOK Ha ^opcajibHoii 
h seHTpajibHOH noBepxHocTax cpe^Heii khhikh h ee 3a^HHx JionacTeii poBHaa 
(pnc. 2, 4 ), a Ha 6 okobbix noBepxHocTax, rpaHHaamnx c nyanaMH ^opcoBeHTpajib' 
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HBIX MBIIHIi; H CTeHKOH 9KCKpeTOpHOrO OpraHa, MOH^eT o6pa30BBIBaTB AOBOJIBHO TJiySo- 
Kne HenpaBHJiBHon $opMBi CKJia^KH (pnc. 2, 5). noA-ne^Kaman 6a3ajiBHan MeMSpaHa 

He BBIHBJIHeTCH. 

Ha pa pacnojiOH^eHBi no BceMy o6T>eMy KHinenHHKa npenMynjecTBemio nooAH- 
Honne, OBajiBHBie hjih HecKOJiBKo HenpaBHjiBHoii $opMBi h b ochobhom He oSHapy- 
H^HBaioT BBipan^eHHOH opneHTapHH b pacnojion^eHHH a™hhoh och (pnc. 1; 2, 1 , 2). 
GreHKH n^ep HMeiOT cjierKa BOJiHHCTBie onepTaHnn h jihhib b pe^KHx cjiynanx o6pa- 
ayioT 6ojiee rjiySonne BnnnHBaHHH. Pa3MepBi n^ep cocTaBJimoT b cpe^HeM 3.97 X 
X2.08 mkm. Hapbihikh OBajiBHBie, pense OKpyrjiBie, c npn6jiH3HTejiBHo oahhbkobbim 
C 0Aep>KaHHeM rpaHyjmpnoro h $H 6pnjuiHpHoro KOMnoHeHTOB. Hx pa3MepBi b cpeA- 
HeM 1.3x1.02 mkm. ^obojibho KpynHBie tjibiSkh xpoMaraHa, 6ojiee 3JieKTpomio- 
CBeTJiBie, neM hapbihikh, cocpeAOToneHBi rjiaBHBiM o6pa30M no nepn^epne HApa. 
B6 .tih 3 h HAPBiniKa b HyKJieonjia3Me HenoTopBix HAep HaSjnoAaiOTCH npyrjiBie oaho- 
poAHBie ajieKTpoHHonjioTHBie BKJHoneHHH pa3MepoB 0.42—0.78 mkm. IIoAoSHBie 
BKjHoneHHH BCTpenaiOTcn h b HApax onHTejmn nHTaioin,HxcH jihhhhok H. zachvat- 
kini (IIIaTpoB, 1984). 

OTAejiBHBie H3 HAep MoryT 6 bitb pacnojio>KeHBi b HenocpeACTBemioii 6 jih30cth 
A pyr ot APyra, npn btom rpaHnpBi KJieTOK Me>KAy hhmh bbihbjihiotch A^JieKO He 
BcerAa (pnc. 2, 2 ; 3, 1 , 2\ cm. bkji.). KapTHH mhto30b, oAHano, He 6 bijio oSHapyn^eHo. 
HApa, HaxoAHHi,HecH HeAajieno ot ctchkh khhikh, opneHTHpoBaHBi a™hhoh ocbio 
npeHMyni,ecTBeHHo baojib Hee (pnc. 2, 4). B pejioM HApa HMeiOT oAHOTnnHBie CTpoe- 
Hne h pa3MepBi. 

Mhtoxohaphh MHoronncjieHHBi, pacnojio>KeHBi rpynnaMH ot 3 ao 6 — 8 h 6ojiee, 
pe>Ke nooAHHOHKe, nacTO b6jih3h HAep (pnc. 1; 2, 1; 3, 2, 5). EoJiee KpynHBie H3 hhx 
HMeiOT yAJiHHeHHyio $opMy, MoryT 6 bitb H3orayTBiMH h AOcraraioT 1.67x0.39 mkm. 
Mhtoxohaphh MeHBHiHx pa3MepoB npeHMynjecTBemio OKpyrjiBie. B cpeAHeM pa3- 
MepH mhtoxohaphh cocTaBJimoT 0.59x0.26 mkm. Kphctbi opneHTHpoBaHBi Hepery- 
jihpho noA yrjiOM k hx npoAOJiBHOH och. HacTO, ocoSemio b cepeAHHe mhtoxohaphh, 
ohh o6pa3yioT nojiyc^epBi. MaTpnKC mhtoxohaphh HMeeT BBicoKyio ajieKTpoHHyio 
nJIOTHOCTB. 

9HAonjia3MaTHnecKHH peTHKyjiyM BBipanseH cjia6o. B pa3JiHHHBix nacTHx KJie- 
tok MoryT HaSjiiOAaTBCH jihhib ero OTAejiBHBie (JjparMeHTBi c HeMHoronHCJiemiBiMH pn- 
SocoMaMH Ha MeMSpaHax h, KaK HCKJHoneHHe, c pacinHpeHHBiMH ipicTepHaMH a° 
0.08 — 0.19 mkm. SjieMeHTBi peraKyjiyMa nacTO o6Hapy>KHBaiOT HenocpeACTBeHHyio 
cbh3b c Hapy^KHoii HAepHoii MeMSpaHoii, Ha kotopoh TaK>Ke, KaK npaBHjio, pacnono- 
>KeHBi ph 6 ocombi (pnc. 3, 2). KoMnjieKCOB Tojiba>kh HeT. 

CoScTBeHHo AHTonjia3Ma kjictok Hpe3BBinaHH0 pBixjian, hh3koh ajieKTpoHHon 

nJIOTHOCTH, C OTHOCHTeJIBHO HeMHOTOHHCJieHHBIMH CB060AHBIMH pnSoCOMaMH. V JIH- 
hhhok Ha 4 —6 -h a hh nocjie BBijiynjieHHH n;HTonjia3Ma 6ojiee njioTHan h MeHee Ba- 
KyojiH3HpoBaHHan. 

HanSojiee xapaKTepHOH ocoSemiocTBio KHinenHHKa tojioahbix jihhhhok H. za- 
chuatkini HBjmeTCH HajiHnne MHoronHCJieHHBix 3JieKTpoHHo-npo3paHHBix onpyrjiBix 
hjih oBajiBHBix, pe>Ke HenpaBHjiBHoii $opMBi BaKyojien, KOTopBie MoryT npeoSjiaAaTB 
b o6in,eM oSBeMe KJieTOK (pnc. 1; 2, 1; 3, 1). Hx pa3MepBi BapBnpyiOT b Hpe3BBinaHHO 
mnpoKHx npeAejiax (ot 0.48 ao 8 — 10 mkm) b nonepenmiKe. Hoa OKpy^KaiomHM 3th 
BaKyojiH tohkhm o6oakom 3JieKTpoHHonjioTHoro Bem,ecTBa, kotopbih He BcerAa 
OTneTJiHBO AH$$epeHi];HpyeTCH, hhotak mo>kho bhactb HeninpoKyio 30Hy, 3aHHMae- 
Myio roMoreHHBiM 3JieKTpoHHo-CBeTJiBiM Bem,ecTBOM (pnc. 3, 3). HeKOTopBie MejiKne 
BaKyojiH nojiHocTBio coctoht H3 3Toro Bem,ecTBa. V jihhhhok Ha 4 — 6-h ahh nocjie 
BBijiynjieHHH 3JieKTpoHHo-CBeTjioe Bein,ecTBo 3aHHMaeT 6ojibhihhctbo BaKyojien a^h- 
hoto THna. 

nOMHMO 3JieKTpOHHO-np03paHHBIX BaKyOJiefi, B pa3HBIX naCTHX KJieTOK Ha- 
6jiK>AaiOTCH MeMSpaHoorpaHnneHHBie OKpyrjiBie hjih HenpaBHjiBHoii $opMBi ajieKT- 
pOHHOnJIOTHBie BKJIIOHeHHH, COAep>KaiI],He B CBOeM MaTpHKCe CBeTJIBie ny3BIpBKH, 
6ojiee TeMHBie nacTHpBi hjih HeSojiBinne nojiocTH (pnc. 1; 2, 2; 3, 1). HHorAa 3 th 
BKJ noneHHH MoryT npHoSpeTaTB bha 6ojiee tomhbix h oahopoahbix, jih 6 o 6ojiee 
CBeraBix reTeporeHHBix. Ohh pacnojio>KeHBi nooAHHonKe hjih HeSojiBHiHMH rpynnaMH, 
a KOJIHHeCTBO HX HeBeJIHKO. Pa3MepBI 3THX BKJIIOHeHHH KOJieSjIIOTCH OT 4.22x3.56 

AO 0.25x0.15 mkm h b cpeAHeM cocTaBJimoT 1.41x1.27 mkm. 
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y H3yneHHBix jihhhhok Ha 4 —6-h pn nocjie BmiynjieHHH ajieKTpoHHonjioTHLie* 
BKJiiOHeHHH 3HaHHTejiLHo 6ojiee KpynHtie (4.24x2.96 mkm b cpeAHeM) h othoch- 
TejiBHo 6oJiee MHoroHHCJieHHBie. IIo nepn^epnn y hhx HHor^a Ha6jno,n;aeTCH 30Ha 
C MeJIKHMH np03paHHLIMH BaKyOJIHMH. OneHB pe^KO TaKHe BKJIIOHeHHH MO>KHO BH- 
,n;eTB h y jihhhhok Ha 15 — 25-h pn nocjie BmiynjieHHH. 

G 3JieKTpoHHonjioTHLiMH BKjiioHeHHHMH cxo^hli 6ojiee KpynHtie cBeTJiLie h reTe- 
poreHHLie BKjnoneHHH, no-BH^HMOMy ayTo^arnnecKne BaKyojm, KOTopwe BCTpe- 
naiOTCH aobojilho pe^Ko. Pa3Mepti nx BaptHpyioT ot 1.05x0.76 £0 9.44x5.33 mkm. 

Cjie,n;yK)HI,eH pa3HOBH,n;HOCTBIO BKJIIOHeHHH HBJIHIOTCH MeM6paHOOrpaHHHeHHLIH 
ocMHO(|)HjifcHLie Tejia HenpaBHjiLHtix onepTaHHH, HMeioipne noJiocTH, jih6o bbikpo- 
HiHBHiHeca npn pe3Ke ynacTKH no SonaM hjih b cepe^HHe (pnc. 1; 2, 1 ). H3pe,n;Ka 
3th BKjnoneHHH npHo6peTaiOT Bn# xapaKTepHLix jiaMejuinpHLix Teji (pnc. 2, 1 ), 
jih6o o6Hapy>KHBaiOT KapTHHLi pa3Hoo6pa3HLix nepexo^HLix $opM. Pa 3 Mepi>i hx 
cocTaBjinioT b cpe^HeM 1.03x0.7 mkm. 

OneHL pe^Ko b pa3JiHHHBix ynacTKax KjieTOK HaSjno^aiOTCH TaK Ha3LiBaeMLie 
cjioncTLie Tejia, cocTonmne H3 2 — 3 KOHpeHTpHnecKHx KOJien, MejiKOKpHCTajuinne- 
CKoro Bein,ecTBa pa3JiHHHOH hihphhli h hjiothocth (pnc. 1). Ilpn HajiHHHH ^Byx ko- 
jien, oaho H3 hhx, KaK npaBHjio, rnnpe ^pyroro. Othgtjihboh cbh3h cjiohctbix Teji 
c MeMSpaHaMH 3HAonjia3MaTHnecKoro peraKyjiyMa He 6lijio o6Hapy>KeHo. Hx A^a- 
MeTp KOJie6jieTCH He3HawrejiBHo h b cpe^HeM cocTaBjiaeT 0.45 mkm. 

BKJIIOHeHHH, CXOftHBIX C pHKKeTCHHMH, B KHHieHHBIX KJieTKBX y H 3 yHeHHBIX 

rojio,n;HLix jihhhhok H. zachvatJtini He 6 lijio o6Hapy>KeHo. 

rpynnH mhtoxoh^phh h pa 3 JiHHHBix ajieKTpoHHonjioTHBix Tea nacTo KOHpeHTpn- 
pyiOTca b oT^ejiLHBix ynacTKax KjieTOK c 6 ojiee njioTHoii u,HTonjia 3 MOH, Hepe^Ko 
B 03 Jie a^ep. 

y H3yaeHHBix jihhhhok c o$opMjieHHBiM npocBeTOM annTejiHH no KOH^nrypaipm,, 
cocTaBy, xapaKTepy ammajiBHOH noBepxHocTH KjieTOK h hx bkjhohghhh b pejioM 
oneHB cxo^gh c anHTejmeM jihhhhok Ha I CTa/piH nHTaHHH (IIIaTpoB, 1984) (pnc. 2 r 
3 ; 3, 5). BMecTe c TeM ero KjieTKH 3HanHTejiBHo 6ojiee pLixjiBie, HMeiOT Sojibhihh 
oSbeM (hx BBicoTa KOJie6jieTcn ot 4.67 ,o;o 15.56 mkm h b cpe^HeM cocTaBjiaeT 
8.28 mkm) h MoryT co^ep>KaTB KpynHLie npo3panHLie BaKyojin (pnc. 2, 5). KpoMe 
toto, hx n,n;pa 3anacTyio opHeHTnpoBaHBi ,o;jihhhoh ocbio He b^ojib ctchkh khhikh, 
a nepneHftHKyjinpHO k Hen, hto roBopHT o He3aKOHHHBineMCH npopecce ^H(|)(|)epeH- 
pnapHH anHTejiHajiBHoro njiacTa. 06 3tom >Ke cBH^eTejiBCTByeT h oTcyTCTBne cne- 
pnaJIBHBIX Me>KKJieTOHHBIX KOHTaKTOB. HeKOTOpBie KJieTKH npHo6peTaiOT BH# pac- 
na^aiomHxcHHjiH ^ereHepnpyion^HX KjieTOK, KOTopLieHaSjiiOAaiOTCHy jihhhhok Ha I — 
II cTa^HHx nHTaHHH (IIIaTpoB, 1984). BecBMaxapaKTepHo, hto b to BpeMH kbkb o^hoh 
H3^Byx3a^HHXJionacTeH khhikh npocBeT Mo>KeT 6litb yme c^opMnpoBaH, b ^pyroii 
oh Mo>KeT OTcyTCTBOBaTB. BnHTejiHH nepe^HejiaTepajiBHBix ^HBepTHKyji ropa3AO 
6e^Hee BKJIIOHeHHHMH H 3HaHHTeJIBHO 6oJieenjIOCKHH (BLICOTa KJieTOKOT3 ro 5 mkm). 

BcKpeTopHBiii opraH tojioahbix h nHTaK)in,HxcH jihhhhok H. zachvatkini ycTpoeH 
npHHH,HnHaJIBHO CXOftHO C HeKOTOpBIMH HaCTHBIMH pa3JIHHHHMH. y rOJIOftHBIX JIHHH- 
hok ero CTeHKH o6pa30BaHBi y>Ke BnojiHe AHcjxJepeHpHpoBaHHBiM amrrejiHajiBHBiM 
njiacTOM, KjieTKH KOToporo Hpe3BBinaHH0 BapBnpyioT no BBicoTe ot 0.44 ^;o 5 mkm 
h o6jia,n;aiOT, KaK npaBHjio, oneHB chjibho H3pe3aHHOH ammajiBHOH noBepxHocTBio 
(pnc. 3, 4). OHa $opMHpyeT KaK oT^ejiBHBie HeynopH^oaeHHLie h nacTO pa3BeTBJinio- 
TTTIT eeH CTpyKTypBI THna MHKpOBOpCHHOK, TaK H 3HaHHTeJIBHO 6oJiee BBICOKHe nepe- 
njieTaiomHecH H,HTonjia3MaTHHecKHe blipoctbi. Mhkpobopchhkh He HMeiOT oceBoro 
nynKa (|)HjiaMeHTOB h nacTO o6Hapy>KHBaiOT BHyTpn noJiocTH. ^jiHHa h niHpHHa 
MHKpOBOpCHHOK OHeHB HeO^HOpO^HLI H COCTaBJIHIOT B Cpe^HeM COOTBeTCTBeHHO 0.75 
h 0.12 mkm. Ea3ajiBHan noBepxHocTB KjieTOK b ochobhom ^obojibho poBHan, ho 
HH or,n;a Mo?KeT o6pa30BBiBaTB Herjiy6oKne CKjia^KH. TpaHHpBi coceAHnx KjieTOK 
,n;jiHHHBie h H3BHjiHCTBie, c 30 HaMH njiOTHBix KOHTaKTOB. Coe^HHeHHH THna cenTHpo- 
BaHHBix ,n;ecMocoM He 6 bijio o6Hapy>KeHo. H^pa y^jiHHeHHBie, nacTo HMeiOT Henpa- 
BHjiBHBie onepTaHHH h MoryT pacnojiaraTBcn jih6o b^ojib ctghkh opraHa, jih6o 
( pe>Ke) nepneHAHKyjmpHo k Hen. Pa3MepLi n^ep cocTaBjinioT b cpe^neM 3.07 X 
Xl.52 mkm. KaK npaBHjio, ^jiHHHBie 6oKOBLie ctghkh 3KCKpeTopHoro opraHa 6ojiee 
poBHBie h njiocKne, Tor,n;a KaK KopoTKne h 3aKpyrjieHHBie ^opcajiBHBiH h BeHTpajiB- 
hbih ero ynacTKH iimpoKHe h o6jia,a,aiOT pasHoo6pa3HBiMH BBipocTaMH KaK Ha ann- 
KaJIBHOH, TaK H Ha 6a3aJIBHOH nOBepXHOCTHX. nO-BH^HMOMy, 3a cneT ,h;jihhhbix 
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MeTKKJieTOHHBIX KOHTaKTOB H H3BHJIHCTOH nOBepXHOCTH, CTeHKH SKCKpeTOpHOTO Op- 
raHa o6jia,a;aioT cnocoSHOCTbio k 3HauHTejiBHOMy pacTUTKemno. 

B OTjiHTOe ot nHTaiomHxcH jihhhhok H. zachvatkini (IIIaTpoB, 1984) KJieTKH 
3KCKpeTopHoro opraHa tojio^hlix jihhhhok jiHineHLi BKJiioueHHH h 6e^HLi opraHon- 
^aMH. Hx u;HTonjia3Ma 6ojiee njioTHan, ueM y KHineuHBix KjieTOK, co^;ep>KHT jihihb 
OT^ejiLHLie yMepeHHLix pa3MepoB mhtoxoh^phh h ,o;obojibho MHorouHCJieHHBie cbo- 
6o^HLie ph6ocomli. Hepe^Ko BCTpeuaiOTCH nojiocTH. Ha,o;MeM6paHHBie CTpyKTypBi 
He o6Hapy>KeHLi. IIpocBeT 3KCKpeTopHoro opraHa y H3yueHHBix jihhhhok 6liji ny- 
CTLIM C e^HHHHHLIMH BLIKpOHIHBHIHMHCH npH pe3Ke 6oJiee nJIOTHLIMH UaCTHIjaMH. 

Chjilho ynjionjeHHBie coe^HHHTejiLHOTKaHHLie KJieTKH Me>K^;y CTeHKaMH khhikh 
h 3KCKpeTopHoro opraHa, nan h OT^ejiLHtie MBimeuHBie nyuKH, Ha6jno^;aiOTCH He 
Be3^e. CTpoeHHe 3KCKpeTopHoro npoTOKa n nopti aHajiornuHo onncaHHOMy ^;jih 
nnTaion^HxcH jihhhhok (IIIaTpoB, 1984). 

OBCYHAEHHE 

OTcyTCTBne cjioh KJieTOK, onpy^Kaion^HX cpe^Hioio KnrnKy, oftHOTHmioe CTpoeHHe 
H^ep H HaJIHHHe B KHHieUHBIX KJieTKaX HBHLIX npOH3BO,0;HBIX 3M6pHOHaJIBHOrO 
>KejiTKa yKa3BiBaiOT Ha to, hto $opMHpoBaHHe cpe^Heii khhikh y jihhhhok KpacHO- 
TejiKOBBix KJiemen nponcxo^HT, oneBH^HO, 3a cueT BHTo^epMajiBHBix kjictok, koto- 
pBie, KpoMe Toro, npnoSpeTaiOT ^yHKpnio pe3op6n;HH nmjiTKa, KaK 3to HMeeT MecTo 
y Cheyletus eruditus (Hafiz, 1935). CoSctbchho cnepnajnmHpoBaHHBix BHTejiJio$aroB 
y KpacHOTejioK noaTOMy, BepoHTHO, HeT. rio-BH^HMOMy, cxo^hbih npopecc HMeeT 
MecTo h y Knemidocoptes mutants (Langenscheidt, 1958). PaccMOTpemme oTHorne- 
hhh, corjiacHo Baraepy, cjie^yeT paccMaTpHBaTB KaK nepBHUHBie (BarHep, 1984; 
HBaHOBa-Ka3ac, 1979), H3 uero cjie,u;yeT, hto KpacHOTejiKH oTjmuaiOTCH onpe^ejieH- 
HOH npHMHTHBHOCTBK) B OpraHH3ai]|HH KHUieUHHKa. 

y #pyrnx H3 Hccjie^oBaHHBix b 3tom njiaHe KJienjeH KaK aKapn^opMHBix, TaK 
h napa3HTH$opMHBix 6bijih BBiHBjieHBi 6ojiee npo,D;BHHyTBie oTHomeHHH. TaK, Ha- 
npHMep, y Acarapis woodi (Klumpp, 1954) hmciotch cnen,HajiH3HpoBaHHBie BHTeji- 
Jiotjarn, KOTopBie, o^HaKo, nornSaiOT ko BpeMeHH $opMHpoBaHHH KHineuHoro 3nHTe- 
JIHH. AHaJIOrHHHBIM o6pa30M npOHCXO^HT o6pa30BaHHe KHLUKH y JIHHHHOK Ixodes 

calcaratus (BarHep, 1894), a y Ornithodorus moubata (Aeschlimann, 1958) b $opMH- 
poBaHHH anHTejiHH npHHHMaiOT ynacTHe h BHTejiJio^arn. HaKOHep, y Tyroglyphus 
farinae (Hughes, 1950) peHTpajiBHan uacTB KHineuHHKa (JopMHpyeTcn 3a cueT 
3HTo^;epMBi, a ^HBepTHKyjiBi cpe^Hen khhikh — 3a cueT BHTejiJiotfmroB. 

y nayKOB b $opMHpoBaHHH cpe^Hen khhikh TaKTKe npHHHMaiOT yuacrae, uac- 
thuho hjih nojiHocTBio, BHTejuio(|)arH, KOTopBie, KaK h y KJiemeii, no nponcxon^e- 
hhk) 6jih3kh sHTo^epMe (MBaHOBa-Ka3ac, 1979). 

Mhothmh aBTopaMH oTMenaeTcn no3^Hee, b cpaBHeHHH c ^pyrHMH opraHaMH, 
$opMHpoBaHHe KHHieuHHKa (Klumpp, 1954; Langenscheidt, 1958, h #p.) h KaK 
cjie,a;cTBHe npncyTCTBHe b HeM $paraeHTOB He nojiHocTBio yTHjiH3npoBaHHoro 3m6- 
pnoHajiBHoro nsejiTKa, 3a cueT KOToporo jihuhhkh cynjecTByiOT nepBBie #hh h #a>Ke 
He^ejiH nocjie BBiJiynjieHHH (BarHep, 1894; Hafiz, 1935). npnueM BecBMa xapaK- 
TepHo, uto y xHin,Horo KJienja Cheyletus eruditus rjio6yjn>i >KejiTKa HCue3aiOT, Kor^a 
ero jihuhhkh HauHHaiOT nHTaTBcn Ha KJienjax po^a Tyroglyphus (Hafiz, 1935). 
y rojio^HBix jihuhhok H. zachvatkini , KaK mbi bh^cjih, anHTejiHH He ftH^epemjHpo- 
BaH, a b KHineuHBix KJieTKax TaK>Ke, no-BH^HMOMy, co^;ep>KaTCH octbtkh >KejiTKa 
(cm. HH>Ke). H3 3Toro cjie^yeT, hto jihuhhkh KpacHOTejiKOBBix KJiemeii, KaK h pn^a 
flpyrnx, b ubcthocth hkco^obbix, nocjie BBiJiynjieHHH npeTepneBaiOT, BepoHTHO, 
oco6bih npon;ecc — nocjiejiHHouHoe ,oiopa3BHTHe (BajiamoB, 1967), cBH3aHHBiH 
c oKOHuaTejiBHoii yTHjiH3an;HeH >KejiTKa. 3to, ohcbh^ho, o6ycjioBjiHBaeT hcbo3mo>k- 
hoctb ,o;jih jihuhhok KpacHOTejioK HeKOTopoe BpeMH nocjie BBiJiynjieHHH npHKpen- 
jihtbch k xo3HHHy h nHTaTBcn. TouHBie ,n;aHHBie o npo^oji^KHTejiBHOCTH 3Toro cpoKa 
,o;jih jihhhhok H. zachvatkini nona OTcyTCTByiOT. 

OmocHTejiBHo hh3kbh (J)yHKpHOHajiBHan HHTerpnpoBaHHocTB nHmeBapHTejiB- 
HOH CHCTeMBI, BepoHTHO, MO>KeT npHBO^HTB H K 6oJiee SblCTpOH pe30p6li;HH >KeJITKa 
npn Haxo>K^;eHHH npoKopMHTejm, KaK 3to HMeeT MecTo y Cheyletus eruditus (Hafiz, 
1935). C ,o;pyroH ctopohbi, onpe^ejieHHBiii 3anac >KejiTKa oSycJioBjiHBaeT othoch- 
TejiBHO ^ojiroe cymecTBOBaHHe jihhhhok b ero oTcyTCTBHH. 


2 IIapa3HTOJiorHH, JVs 2, 1987 r. 
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y Acarapis woodi (Klumpp, 1954) h Knemidocoptes mutants (Langenscheidt, 
1958) 6lijio BLiHBJieHO Bnojme onpe^ejieHHoe KOJinnecTBo KJieTOK aHTOAepMbi, $op- 
Mnpyiorn;Hx KHinenmiK, KOToptie b npon;ecce ^H^epeHijHaijHH He pa3MHO?KaiOTCH. 
AHajiornnHaH CHTyaijn h HMeeT MecTo, no-BH^HMOMy, n y H. zachvatkini. 

npon;ecc ftH^epeHipiaipiH nnigeBapHTejitHLix KJieTOK, Kan mli BH^ejin, Hen3- 
6ey kho CBH3aH c pa3pymeHneM nacTH hx n;HTonjia3Mbi h oKpy>Kaiorn;eH MeM6pam>i, 
Hcne3HOBeHneM nycrax, b ocoSemiocTH KpynHbix, BaKyojieii h 3aBepmaeTCH koh- 
n;eHTpan;HeH n;HTonjia3MaTHHecKHx CTpyKTyp Bonpyr n,u;ep, pacnojiaraiorgHxcH no 
nepn^epHH khhikh. OopMnpoBaHne opraHon^oB, oSycjiOBJiHBaiorgHx coSctbchho 
npon;ecc nnna;eBapeHHH, — pa3BHToro 3H,n;onjia3MaTHHecKoro peraKyjiyMa, KOMnjieK- 
cob TojiLftHoi h jiH3ocoMajiBHoro annapaTa — nponcxo^HT y>ne, oneBn^HO, tojibko 
nocjie nocTynjieHHH nepBLix nopijHH nnrgH b KHinenHHK (IIIaTpoB, 1984). TaKHM 
o6pa30M, nepBOHanajibHo coBepmeHHO oftHopo^Hbie BHTO^epMajiBHtie kjictkh, BHy- 
TpnKjieTOHHO nepeBapHBaiomHe h^cjitok b ochobhom Ha npoTH>KeHHH 3M6pnoreHe3a, 
b npoijecce nocT3M6pnoHajiBHoro pa3BHTHH nojiHOCTbio nepecTpanBaioT cboio CTpyK- 
Typy b n;ejinx BHyTpnKjieTonHoro nepeBapnBaHHH nnrgeBoro cyScTpaTa. KpoMe toto, 
nacTb H3 hhx o6pa3yeT Majio£H(|)(|)epeHn;HpoBaHHi>ie n ftereHepHpyiomHe kjictkh. 

Othochtcjibho no,n;po6Hbie CBe^eHHH o cocTaBe 3M6pnoHajiLHoro >nejiTKa y KJie- 
Egeii HMeioTCH tojibko b pa6oTax 3ajieHCKoro (1869) n CoKOJiOBa (1952). JKcjitok 
T nporjiH(|)H^, noMHMo co6cTBeHHo KpynHbix 6ecn;BeTHbix ^KejiTOHHbix rnapoB, 
coAep>KHT TaKjKe n^npoBbie Kanjin h Mejinne chjibho npejiOMJinioin,He cbct imibiSkh, 
pacnojion^eHHbie noo^HHonKe hjih HeSojibinHMH rpynnaMH h HBJimom,HecH, no MHe- 
hhk) aBTopa, o6pa30BaHHHMH 3KCKpeTopHoro xapaKTepa (Cokojiob, 1952). B ninjax 
Hydrachna cruenta, npeflCTaBHTejin ceMencTBa, 6jiH3Koro KpacHOTejiKaM, KpacHO- 
6yporo pBeTa n^ejiTOK coctoht H3 Sojibhihx nuipHbix Kanejib, 3aKJnoneHHbix b SejiKO- 
Byio Maccy. IIo nepn^epHH nnija Hadjiio^aiOTCH MejiKne ;KejiTOHHbie 3epHbiniKH (3a- 
JieHCKHH, 1869). McXOftH H3 3THX CBe^eHHH H flaHHbIX 3JieKTpOHHOH MHKpOCKOnHH, 
mojkho nojiaraTb, hto ajieKTpomio-CBeTjibie, a b SojibniHHCTBe cJiynaeB ajieKTpomio- 
npo3panHbie BanyojiH, co,n;ep}Kaiii;HecH b KHinenmiKe rojio,n;Hbix jihhhhok H. za¬ 
chvatkini, npe^CTaBJiHiOT co6oh pe3op6Hpyioin,HecH nuipoBbie BRjiionemiH. V ro- 
jioahhx jihhhhok Euschoengastia rotundata Ha 1—5 -h ahh nocjie BbiJiynjieHHH, 
HCCJieAOBaHHbix HaMH OAnoBpeMeHHo c H. zachvatkini, b KHinenmiKe co,n;ep>KaTCH 
KpynHbie Kanjin noipa, jiejKanjne npeHMymecTBeHHo cboSo^ho h HMeiorgne nacTo He- 
npaBHJibHyio $opMy. 

Pa3JiHHHbie 3JieKTpoHHonjioTHbie bkjiiohghhh, HaSjiio^aeMbie b KHmenmiKe ro- 
jioahhx jihhhhok H. zachvatkini npHHaftjiejKaT, Beponrao, k pa3pn^y btophhhbix 
jih3ocom, a TaK>ne ocTaTOHHbix Teji — npo^yKTOB nepeBapnBaHHH coSctbchho 
jKejiTOHHbix, t. e. SejiKOBbix rpaHyji, coflep^Kamie KOTopbix b nsejiTKe othochtojibho 
HH3Koe. Gy^n no BceMy, 3tot npoijecc ocymecTBJineTcn o6binHbiM cnocoSoM — no- 
cpe^CTBOM jiH3ocoMajibHoro annapaTa n b ochobhom 3aBepinaeTcn k MOMeHTy Bbijiyn- 
jieHHH jihhhhok. OcTaTonHbie Tejia ,o;aJiee nepexo^HT b ftH^epempipoBaHHbie ann- 
TejinajibHbie kjictkh (HlaTpoB, 1984). 

CjioncTbie Tejia hocht, oneBH^Ho, aKCKpeTopHbiii xapaKTep, hbjihiotch npo- 
^yKTaMn MeTaSojinnecKnx npon;eccoB n nepexo^HT Henocpe^CTBeHHo H3 n;HTonjia3Mbi 
ninja. Hx npnpo^a 6biJia oScyjK/jeHa paHee (IIIaTpoB, 1984). He HCKjnoneHO, hto 
b npoijecce ^ajibHeninero $yHKi];HOHHpoBaHHH KninenHbix KJieTOK KOJinnecTBo cjio- 
hctbix Teji Mo>neT yBejinnHBaTbcn 3a cneT hx HOBoo6pa30BaHHH. Beponrao, b Ka- 
koh-to CTeneHH MO>neT H3MeHHTbcn h hx CTpyKTypa. 

H3 paccMOTpeHHoro hcho, hto npn TpaHCOBapnajibHon nepe^ane pHKKeTCnii hx 
noKonm;HecH $opMbi MoryT jierKo nepexo^HTb H3 n;HTonjia3Mbi nnn;a b ipiTonjia3My 
annTejinajibHbix KninenHbix KJieTOK, KOTopbie mo>kho paccMaTpnBaTb KaK nepBnn- 
Hyio 30Hy nx jioKajiH3an;HH h MecTo pacnpocTpaHemm. V KpacHOTejioK Leptotrom- 
bidium fletcheri HanSojiee BbicoKoe co^epjKaHne pnKKeTCHH SbiJio o6Hapy>KeHO KaK 
pa3 b KHinenHHKe h cjhohhbix >Kejie3ax rojioAHbix jihhhhok (Roberts e. a., 1975). 
H3 KHinenHoro anHTejinn ohh b ^ajibHenineM MnrpnpyiOT, KaK cnpaBe^JinBO npe^- 
nojiaraji O^n (Audy, 1961), b ^pyrne opraHbi nepeHocnnKa. 9tot Bonpoc Hyn^aeTcn 

B ^aJIbHeHIHHX HCCJie^OBaHHHX. 

npoHcxo^KAGHHe aKCKpeTopHoro opraHa y jihhhhok KpacHOTejioK ocTaeTcn noKa 
HencHbiM. Mo>kho nojiaraTb, hto b ero o6pa30BaHHH He npHHHMaiOT ynacTne kjictkh 
3HTO^epMbI H $OpMHpyeTCH OH paHbHie H He3aBHCHMO OT epe^Heii KHHIKH, KaK 3TO 
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npoiicxoftHT y Cheyletus eruditus (Hafiz, 1935). Y hhx BKCKpeTopHtm opraH o6pa- 
3yeTCH npo^ojibHLiM norpy^eHneM aKTo^epMLi Ha ,n;opcajii>HOH CTopoHe 3apo,n;biHia 
H HHKOTfta B CBOeM pa3BHTHH He HMeeT CBH3H CO epe^Hen KHHIKOH. TaKHM o6pa30M, 
npoKTO^eyM npnHHMaeT (^yHKi^nio 3KCKpeTopHoro opraHa h ^yHKijHOHajibHO 3aMe- 
njaeT aHyc 3KCKpeTopHon nopon. BMecTe c TeM opraHH3aipiH KJieTOK BKCKpeTopHoro 
opraHa Bbi3biBaeT HenoTopoe coMHeHne b ho^oShom npeAnojio^eHHH (IIIaTpoB, 1984), 
Tor^a KaK jihhib BKCKpeTopHbin npoTOK, BbicTjiaHHbiii KyTHKyjion, HMeeT hbho bkto- 
,n;epMajibHoe nponcxonmeHne. Pa3pemeHne btoto Bonpoca TpeSyeT 3M6pHOJiornue- 
CKHX ftaHHbIX. 

M 3 Bcero BbimecKa3aHHoro cjiejjyeT, hto y npe^CTaBHTejieii Bbicmnx aKapn^opM- 
hmx KJiem,eH — KpacHOTejiKOBbix no,n; BJiHHHHeM aftanTaipm h cnepnajiHsaipiH 
k BHeKHHieHHOMy nnn],eBapeHHio (Mitchell, 1970; Thor , 1904) nponcxo^HT, oue- 
bh,h;ho, BTopnHHoe h BecbMa 3HaqHTejibHoe ynponjemie Kan opraHH3au 1 HH h (^yHKi^no- 
HajibHOH HHTerpai],HH Been mimeBapHTejibHOH cncTeMbi h coSctbghho npopeccoB 
nnn],eBapeHHH, Tan h npoi^eccoB ee pa3 BHTHh h ftH^epeHijHaitHH. 
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ELECTRON MICROSCOPIC ORGANIZATION OF THE MIDGUT 
AND EXCRETORY ORGAN IN HUNGRY LARVAE 
OF HIRSUTIELLA ZACHVATKINI (ACARIFORMES, TROMBICULIDAE) 

A. B. Shatrov 
SUMMARY 

The midgut of hungry larvae of chigger mites of Hirsutiella zachvatkini is formed by large 
homogenous cells with loose strongly vacuolized cytoplasm. The cells contain the remains 
of embryonal yolk used by them — resorpting fat inclusions and various residual bodies. 
In the course of the final yolk digestion the differentiation of intestinal epithelium, which differs 
in its low functional integration, takes place. The excretory organ of hungry larvae is formed 
by differentiated flat epithelium. 
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P/ic. 2. SjieKTpoHHo-MiiKpocKoniniecKaJi opraHiiaaiiim cpeflHen kiiuikh rojio^mjx jihhhhok 
ff. zachvatkini Ha 15—25-fi flHn nocjie BHjiynjieHnn. 

1 — ynacTOK BeHTpajibHoii oSjiacTH ueHTpajibHOH uacTH cpenHeii khuikh, X3000; 2 — cpeaHHHbiH yuaeroK ohhoh 
h3 3anHMX JionacTeii c $opMHpyicmHMCH npOCBeTOM, X3000; S — yuacTOK itohth ciopMnpoBaHHoro KHnieuHoro 
an htgjihh b jiaTepajibHoii 30He ohhoh h 3 3anHHX JionacTeii, X3000; 4 —HopcojiaTepajibHau 3ona ueHTpajibHon 
MacTH cpeflHeft khiukh, X3000; 5 — yuacTOK jiaTepajibHott 30 hbi khuikh Ha rpaHHiie c p,opcoBeHTpa jibhbimh mbiui- 

uaMH, X^OOO. zn — mnonepMa, n. — KyTHKyjia. 

OcTajibHbie o6o3HaueHHH, KaK Ha pnc. 1. 
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Phc. 3. 3jieKTpoHHo-MHKpocKonnHecKaH opraHH3aii,tiH cpezjHeif khuikh h BKCKpeTopnoro op- 
raHa roJioflHHX jihhhhok H . zachvatkinl Ha 15—25-ii ^hh nocJie BUJiynJieHnn. 

1 — cpeAHHHLitt ynacTOK oAHOft H3 3aAHHx jiOnacTeii khhikh, X 3000; 2 — yqacTKH A®yx a^ep b oaho# H3 3aAHnx 
jionacTeft HeAajieKO ot ctchkh aKcnpeTopHoro opraHa, xl2 000; 3 — nApo KHineHHoii KjieTKH h ajieKTpoHKO- 
npo3paHHaH BaKyojib, X 9000; 4 — yqacTOK ctchkh sucKpeTopHoro opraHa b nepeAHeii ero nacTH, X9000; 5 — 
yqacTOK noHTw c(J)opMnpoBaHHoro KumeHHoro sinrrejiHH b KayAajibHott nacTH OAHOft H3 3aAHnx jionacTeft cpeA- 

Hett khuikh. 

06o3HaqeHMH, nan Ha pnc. 1. 


